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Computing

Security
FIPS & virtua

y

Artificial Intelligence

Accelerators & offload
processors
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Storage Controllers
HDD & SSD

Networking
Ethernet switches, PHYs & NICs

Fibre Channel

Adapters & controllers

#2 in Networking | 3M+ FastLinQ® ports shipped

Automotive

Secure Ethernet, PHYs, storage :
#1 in Fibre Channel | 20M+ ports shipped

Data Center Storage Solutions
NVMe aggregators, accelerators & converters

foipppEpepERRENEENERRY =

MARVELL®




MARVELL®




SSD OFKRTLA 7> —DEINICHE
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@ SCSI (SAS) / ATA (SATA) iy NVMe

Western Digital Enterprise HDD / SSD Price Trend ($/GB)

NVMe SSD

Enterprise SSD GBEH(18ER) | I R
_SATA : Low $0.20/GB —

-SAS : $0.30/GB
- NVMe : mid-$0.20 to 0.30/GB kw0 Cop Ent D

SSD
10k HDD

SSSSSSS

Mar 2019 Western Digital, A3 TechLive conference in London K& U



&1& SSD b

Type Interface Read BW Write BW Read IOPS Write IOPS Rd lat. Notes
3DXP PCle NVMe x4 2600MB/s 2200MB/s 593k IOPS 603k IOPS 11 us Intel
32Gbos Optane™ 905P
b 480 MB
64-Layer 3D PCle NVMe x4 3200 MB/s 3200 MB/s 643k IOPS 199K IOPS 77 us l[?(t:eé%lo
TLC NAND 32Gbps e
64-layer SAS-3 2100MB/s 2000MB/s 400k IOPS 70k IOPS ?mséinsg
v-NAND 12Gbps e
3D TLC SATA3 560 MB/s 510 MB/s 96k I0PS 42K IOPS 36 us I[?;els4610
NAND 6Gbps 284 T8
Ev bL—F BT
NVMe (PCle 3.1x4) 32Gbps $32Gbps
SAS-3 12Gbps 9.6Gbps
SATA3 6Gbps 4.8Gbps
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Enterprise/Data Center SSD Volume (*)
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* Marvell market view
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* Flash "D 7 7 AD&Et (Disk X7 « 7 [CIEXIE)
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e Fa—HBOHDIAVY REHLHZW (RK64KIE)
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» Multi-path/Dual port, DIF/DIX, Unique ID

FMS2013, An NVM Express Tutorial & Y
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AML—Y %y bT7—2%R (SAS/SATA HDD)
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A=Y Xy bT7—Y1R (SAS/SATA SSD)
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AML—Y Xy 7=V (NVMe SSD)
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AL—Y v b7—21K (NVMe End to End)
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SSD (Gen3x4) 32Gbps (25Gbps)x 24
=768Gbps (600Gbps)

C7T3d &
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Ethernet AE—KDE{LEEAMNL VR

Source: Dell Oro Jan 2016 and July 2018
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10GBASE-T Port Count Trend

Port Count

000’s ports

2015 2016 2017 2018 2019 2020 2021 2022
m Port Count

Source: Dell Oro July 2018
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NVMe to NVMe-oF Y rA—5—

MARVELL®
Industry’s 15t NVMe-oF SSD Converter Controller

prsg Fabrico
[ﬁy7w$ﬁ¢[

- EATENVMe x 404 V59— 21— 2 iR— b 25GbE NVMe-oF [cE A
- NVMe/RoCEv2 &NVMe/TCPIC T it

- TR/CKBDLATVIY—DIENE 750nsec LUF

- 700k IOPSE TR MEE

-HESTN 1.5WLLT

- 13mm x 13mm®@D 3 V)N KRV IND g\ T —Y

| 27
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Avg. Read Read IOPS sk
Latency (clat)

O0—71J)L NVMe 457 usec 551k 2582MB/s

<BIFESEH>
SSD : Intel Optane 900P
IE Y — )L fio (~bs=4k/512k —-iodepth=32 --numjobs=8)
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#EA, B3R, S8 NVMe-oF VY a1—3Y

Bottleneck

Today s Composable SSD Storage (JBOF)

ﬁ%%&ﬁﬁﬁﬂ%ﬂ@

gEFAR MLy SLVEEEN. SLBOMO R k

Ethernet
DC Low
TCO

SUTILTRYY— 77»&%&f%mﬁ%€ﬁﬁ%%bf£ﬁ
TCO é 65% uJ: :E) 1&5@ I (SS D % IZ.;—E < ) *Toshiba & Marvell TCO analysis
I 30 "

High
TCO

End-to-End NVMe-oF Ethernet Bunch of Flash (EBOF)
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'SFF 8639 U.2 NVMe
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OCP Global Summit Mar 201907 EDHEF

Prestera® 1.8 Tb/s
ToR Fabric Switch

Initiators:
3x 2S ThunderX2® Compute shelf with 200Gb FastlinQ® RNIC
Total: 600Gb/s

EBOF 600Gb EBOF:
2U 24 SSD shelf with Marvell Prestera® & NVMe-oF Storage Controllers
m Input: 600Gb, Output: 24x 25Gb SSDs
Total: 1.2Tb/s

EBOD Target:

2U 16 HDD shelf with Marvell Storage Processor & NVMe-oF Storage Controllers
Input: 25Gb, Output: 16x 12Gb HDDs

Total: 217Gb/s

EBOD 25Gb




EBOF ES OCP Demo (6x100Gb switch)

Total IOPS

-0 =gl = 0P - 0pe Wysd Wyt W/ V¥ Wps) == 0PV Wy
Va2 Wy W4 WP Wpa10 == 0p1/ == 0¥ = (Va1 e 0ps20 = [Op2) = 0L

w2 == 1O 24

850 Bandwidth

40 GB 60

80 G

100 Q
OO0 == Nandwidth) ¢ 1000 Nandwidihd ¢ 1000 MAThS A 1000
Aandwddrhds 4 1000 Nan 41000 NanAwidthA ¢ 1000 NANAWIAAS ¢ 1000 == Nandwidth 1D ¢ 1000 62 Fo GB/
oD S

Burdwiutin 1y * 100 Botmglin g * 100 Yoty * 100 Borwdl 14 * 1000 ol * 1000
Budwidtii]® * 100U e Bundwidllil/ * 1000 s Bundwidllile * 1000 s Bundwidthl) * 1000 e Bundwidliu * 100

- NARAMATA2 ] A 1000 == NANAMAIA2? 4 1000 == NANAMAA2) 4 1000 == Nandwimh24 4 1000

*Demo at the Toshiba booth using 2U 24x CM-5
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Flash Memory Summit 2019 THEX #1

RN 22U )IF vy TNVMe-oF Ethernet SSD J>» hO—5—

2018
Flash Memory Summit

4

-
—3
[ e |
—

MFASRSVSESLSLS

88551098

Dual-ported 25GE to PCle Gen3x4
<1.5W operating power

13mm x 13mm package

Up to 700 kKIOPS
17mm x 17mm package

2-chip SSD solution

2019
Flash Memory Summit

g% Dual-ported 25GE to eight 800MT/s

NAND channels
CEEEEON 5\ operating power

Up to random 700kIOPs
21mm x 21mm package

MARVELL®

M ARVELL®
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NVMe-oF Ethernet SSDh AI&EIC !
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 Dual-ported 25GE Ethernet

{ ﬂ } . HFE -Live at Marvell FMS booth #511

E)

* SFF-8639 / 9639 connector with Ethernet pinout

(K



Flash Memory Summit 2019 TOHEX #2

5% 2.51>F NVMe-oF Ethernet SSD

2018
Flash Memory Summit
gL

Dual-ported 25GE to PCle Gen3x4
<1.5W operating power
up to random 700kIOPs
_13mm x 13mm package

2019
Flash Memory Summit

TOSHIBA

Ethernet SSD

Featuring Native NVMe-oF ™

48 BiCS FLASH"

% |HToshiba Memory, }EKioxia

M ARVELL®
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Today’s disaggregated SSD storage (JBOF)

Ethernet

NVMe-oF B NVMe-oF @ NVMe-oF B NVMe-oF B NVMe-oF B NVMe-oF B NVMe-oF B NVMe-oF
Ethernet B Ethernet B Ethernet B Ethernet @ Ethernet B Ethernet B Ethernet B Ethernet
SSD SSD SSD SSD SSD SSD SSD SSD

Simple native scalable performance with extremely lower power consumption

>65%* TCO savings excluding SSDs

*Kioxia and Marvell TCO analysis

MARVELL® © 2019 Marvell Confidential, All Rights Reserved. 10
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Intel. Intel Optaned & Vintel OptaneO T (E 7 XU QERES S UVZDMOBECH (FD1 VY TILI—RL—Y 3 VREEFZOFERLEDEIERZ(FEFBHIETI,
PCle (&. PCI-SIGOEHZEIZETY, * NVMelENVM Express, Inc. DEIETY, SAMSUNG(ESamsung Electronics Co., LtdDE#REHIZE T, AUPERA is a
trademark of Aupera Technologies Inc..



